This paper presents a path analysis investigating the direct and indirect influence of lifestyle on academic performance for middle-school and high-school students. The correlation between the following sets of variables are studied: (a) lifestyle and stress; (b) stress and obesity; (c) lifestyle and obesity; (d) lifestyle on academic performance; (e) stress on academic performance; and (f) obesity on academic performance. Adolescent students from 18 schools in India participated in this study. While academic performance is estimated using GPA, questionnaires are used to capture the lifestyle habits of students as well as to assess various forms of stressors such as academic, psychological and health-related. Our results suggest that, a healthier lifestyle is positively correlated to academic performance, while high-stress level has a negative influence. A significant negative relationship is observed between lifestyle and stress, and stress and obesity are observed to be positively related. Obesity, surprisingly, is not a significant predictor of student academic performance for the collected survey data. Our investigation further exposes the need to consider lifestyle in future research.
Introduction
Recent years have witnessed a rapid change in lifestyle due to the availability of the wide range of high-fat and high-calorie foods, telecommunication devices such as smartphones, social media, etc. (Devaraj et al., 2008; Rosenheck, 2008; Al-Nakeeb et al., 2014; Hollywood et al., 2017; Nikolopoulos et al., 2017) . According to the World Health Organization (WHO), sedentary lifestyle leads to several factors that cause mortality such as cardiovascular disease, obesity, diabetes, depression and anxiety. González et al. (1999) suggested that one of the key determinants for the growing obesity rates in the Western countries is inactive lifestyle. Similarly, research performed by Ravussin et al. (1994) with Pima Indians made them conclude that obesity is less prevalent among people with a healthier lifestyle. Obesity can, in turn, be a significant predictor of academic performance. Numerous researchers investigate the relationship between the two (e.g., Sabia, 2007; Ding et al., 2009; Krukowski et al., 2009 ), however, their end conclusions differ based on several factors such as student ethnicity, race, gender and age. Taras et al. (2005) and Kang et al. (2016) observed the negative correlation between body weight and academic performance among adolescents, while Sabia (2007) reports no relationship between the two for non-white students.
Another path to understanding the relationship between lifestyle and academic performance is through stress. Though efforts have been made by researchers to understand the impact of stress on academic performance in several countries across the globe for college students, very limited studies focus on adolescent stressors and their influence on student performance. Struthers et al. (2000) derived the relationship between academic stress, coping and class performance for college students in the United States, and concluded that student stress is inversely related to academic achievement. While Sanders (2001) did not find any relationship between these two variables when he surveyed a dental school in Australia. Clearly, conclusions made by one study cannot be generalized for different settings across the globe. While several scholars have aimed to comprehend the impact of stress on academic performance, studies focusing on the association between lifestyle and stress has been hardly in existence, but it is, however, necessary to consider that due to the recent increase in physical inactivity, which can impact the mental well-being.
In addition to these above-mentioned health-related repercussions, unhealthy lifestyle practiced by children has unfavorable consequences on their academic performance as well. Chiasson and Aubé (2008) criticized the fewer number of studies focusing on the impact of lifestyle on student academic achievements. Nonetheless, poor lifestyle negatively affects the psychological well-being of adolescents, which can sequentially influence student attendance, attention span and academic performance (Bandura, 1997) . Despite the fact that dietary behavior has a strong influence on test grades, breakfast consumption among adolescents is declining over time (Rampersaud et al., 2005) . Lifestyle habits are interlinked as well. For instance, breakfast-skipping behavior is correlated to smoking (Barker et al., 2000; Keski-Rahkonen et al., 2003; Sjöberg et al., 2003; Rampersaud et al., 2005) and lack of regular exercise (Aarnio et al., 2002; Keski-Rahkonen et al., 2003; Rampersaud et al., 2005) . This research, therefore, explores the direct and indirect relationship between lifestyle and academic performance among adolescents in India. First, we sought to explore the relationship between lifestyle and obesity, which influences academic performance. Second, we establish the connection between stress, which is influenced by lifestyle, and academic achievement. The correlation between stress and obesity is also studied. Looking at the relationships between these factors, a path model was developed (conceptual framework given in Figure 1 ) with elements including lifestyle habits, obesity, stress and academic performance and their associations. Our research aims to hypothesize the following:
 Hypothesis 1: An unhealthy lifestyle will lead to an increase in the stress levels (i.e., a healthy lifestyle will lead to reduced stress)  Hypothesis 2: An increased stress level leads to obesity  Hypothesis 3: A negative relationship exists between a healthy lifestyle and obesity  Hypothesis 4: A healthy lifestyle leads to better academic performance  Hypothesis 5: An increase in stress level has a negative impact on academic performance  Hypothesis 6: Obesity leads to the poor academic performance of students 
Methods
In this section, we discuss the participants, procedures and measures in detail.
Data Collection and Analysis
Participants were middle-and high-school students from 18 schools in a largely-populated metropolitan city in India. Schools belonged to diversified settings with respect to the type of gender education (i.e., single/mixed gender), medium of education, education board, etc. were chosen for this study. We assessed the academic performance, the key dependent variable in this research, using the grade point average (GPA) for that academic year. As these collected data are sensitive, they are stored in a secured location. The principal investigators (PIs) visited all the schools and explained the objectives of this study to the participants. PIs answered all questions and issues raised by the students. Only students, who consented to access their GPA, participated in the study. Participants were asked to fill a pen-and-pencil self-administered questionnaire during their regular class hours, and they were guaranteed of data confidentiality (including their academic performance information).
The data were analyzed using R statistical software. As discussed earlier, we used the path analysis to examine the association between lifestyle, stress, obesity and academic achievement of students.
Procedure
Path analysis is a series of "layered" multiple regression used to understand the causal relationship between variables. Therefore, the statistical requirement for using regression has to be checked first. We have conducted the preliminary analysis to ensure that the assumptions of linearity, independence, normality and homoscedasticity are not violated. As suggested by Crego et al. (2016) , all the variables are standardized (i.e., converted to Z-score) in order to avoid the problem of multi-collinearity prior to conducting the path analysis.
Measures
The survey composed of three sections; one is associated with obtaining control variables, and the other two are research instruments that are used to acquire stress and lifestyle scores. Confounding variables include student demographics, such as age and gender. We have referenced the Holmes and Rahe scale for students developed by Holmes and Rahe (1967) to obtain the student stress level. A list of 43 major stressful life events is presented to students and they mark "yes" or "no" depending on whether they have experienced that event in the past year or not. Each of the 43 events is given a life change unit value, and the cumulative score for all events that were responded as "yes" is used to measure the total stress score of the student. Lifestyle scores were estimated using the FANTASTIC questionnaire (developed by Douglas and Ciliska, 1984) , which involved 21 questions investigating varying aspects of life, such as physical activities, sleeping habits, nutrition information. All items are scored in a 5-point Likert scale (1 -almost never to 5 -always). Higher scores in this questionnaire indicate a poor lifestyle, whereas lower scores represent a healthier lifestyle.
Results
A total of 2050 questionnaires were distributed across the 18 schools, and the partially marked surveys (i.e., incomplete), were considered as invalid and eliminated from this study. Following this elimination, we were able to acquire 2001 completely filled valid questionnaires (recovery rate = 97.61%), out of which 1016 (50.77%) were completed by boys (i.e., 985 girls). Kline (1998) recommended the sample size to be at least ten times the number of parameters, and the sample size in our study complies with this suggestion. Among the 2001 filled surveys, 1081 (~54%) were completed by students with an average survey completion time of 45 minutes, while middle school students (~56%) specifically took Journal of Sociological Research ISSN 1948 -5468 2019 about 65 minutes to fill the entire set of questionnaires. Summary statistics are provided in Table 1 .
The 2001 valid respondents on an average aged 14.35 years (SD: 1.48), and ranged between 12 and 20 years. The percentage of students who have impoverished lifestyle was 7.24%, and only about a fourth of the students followed healthy lifestyle habits. A majority of the students lacked physical fitness due to their high pressure of performing well in academics to increase their chances of getting into good universities. Since all the participants of our study are school students, obesity existed in a significantly lower proportion (4.5%). Unexpectedly, high-level of perceived stress was reported by 59.92% of the students and only 2.8% experienced low-stress. Table 2 presents the results of the path analysis. Based on previous studies, we have controlled several variables (such as age, gender, level of student education -i.e., middle-or high-school) across all the regression analyses in our study. In support of hypothesis-1, lifestyle significantly predicted perceived stress ( Table 2 ). The more the students stated that they follow a healthier lifestyle, less the perceived stress. As anticipated, results proved that stress increases with age and level of education. In addition, we found that girl students underwent more stress compared to their counterparts.
Students' stress was included in the model to analyze factors contributing to obesity. Both lifestyle and obesity yielded significant beta coefficients. Healthier lifestyle led to less Journal of Sociological Research ISSN 1948 -5468 2019 obesity (i.e., a negative relationship is observed) while a positive association was observed between stress and obesity. In other words, obese students reported higher perceived stress level. Consistent with hypothesis-3, lifestyle had a statistically significant positive relationship with academic achievement directly and indirectly through stress. Surprisingly, an insignificant association was found between obesity and academic performance.
In path analysis, the path coefficients represent the relative importance of the variables. We can see from Table 2 that the path coefficient from stress to academic performance is the largest and takes the value of -0.32. In other words, about 32% of the variation in academic performance is explained by stress. The relative influence of lifestyle on obesity and stress on obesity are more or less the same with path coefficients of -0.22 and 0.20 respectively. We can also observe that 11% of the variability in stress is explained by lifestyle, and 9% of the variability in academic performance is explained by lifestyle. Though the direct path coefficient value of lifestyle to academic performance is low (0.09), the total contribution is substantially higher (0.38). 
H1
An unhealthy lifestyle will lead to an increase in the stress levels Supported
H2
An increased stress levels leads to obesity Supported
H3
A negative relationship exist between a healthy lifestyle and obesity Supported
H4
A healthy lifestyle leads to better academic performance Supported
H5
An increase in stress level has a negative impact on academic performance Supported
H6
Obesity leads to the poor academic performance of students Rejected From Tables 2 and 3, we can interpret that lifestyle has both direct and indirect influence (only through stress) on academic performance. In other words, a healthier lifestyle leads to the academic excellence of students (supporting hypothesis-4). Stress negatively predicted academic performance (supporting hypothesis-5), which is supported the finding of Stewart et al. (1999) , Struthers et al. (2000) and Shah et al. (2010) . Poor lifestyle habits increase the risk of obesity (supporting hypothesis-3). However, contradicting to the claims made by Taras et al. (2005) and Kang et al. (2016) , we did not observe any relationship between obesity and academic performance, rejecting hypothesis-6. As expected, lifestyle is found to be negatively linked to stress, which supports hypothesis-1. The results of the hypothesis testing are summarized in Table 3 .
Discussion
The objective of this research was to study the relationship between lifestyle and academic performance. By including other important variables that are connected to both lifestyle and academic achievement, this research aimed to present a more complex view of the process. Path analysis was used to achieve this study's objective by controlling for several factors such as age, gender and level of education. Most of the paths were significant as hypothesized.
Supportive of our first hypothesis, unhealthy lifestyle activities were linked to stressful student life. In other words, a negative correlation existed between lifestyle habits and perceived stress level. Al-Nakeeb et al. (2014) criticized the lifestyle changes in the last couple of decades. Stress was observed to increase with age assuring the claims made by several studies (e.g., Hamarat et al., 2001; Hampel and Petermann, 2006) . Consistent with Petersen et al. (1991) and Hampel and Petermann (2006) , our results also showed that girls perceive more stress than boys. Girls were found to watch more television than boys and sleep for less number of hours. As suggested in prior studies (Maloney et al., 1989; Croll et al., 2001) , our findings also suggested that girls eat more nutritious food because of their desire to lose weight. Contradicting to the claims made by Kaplan et al. (1991) and Brannon (2016) , participants in our study insignificantly vary by gender with respect to outlook in life.
In regards to our third hypothesis, obesity is negatively correlated with lifestyle habits. Numerous investigations such as those found in Ravussin et al. (1994) and González et al. (1999) suggested that one of the key determinants for the growing obesity rates is inactive lifestyle. Interestingly, in our study, we found that obesity was more prevalent among girls than in boys. Prior researchers have aimed to understand the relationship between stress and appetite regulation (e.g., Nguyen-Rodriguez et al., 2003; Torres and Nowson, 2007; Sinha and Jastreboffde, 2013) . Food consumption, in turn, affects BMI and waist circumference (Monti et al., 2006; Konttinen et al., 2010) . van Jaarsveld et al. (2012) investigated the prospective association between stress and waist circumference and BMI in more than 4000 adolescents. Their study reported that perceived stress was associated with higher BMI and waist circumference.
Our fourth hypothesis is associated with the main focus of our study, which is to understand the relationship between lifestyle and academic performance. Partial lifestyle habits and their impact on student GPA has been studied. For example, Rampersaud et al. (2005) stated that dietary behavior has a strong influence on test grades, but regardless of that, breakfast consumption among adolescents is declining over time (Rampersaud et al., 2005) . Lifestyle habits are interlinked as well. For instance, breakfast-skipping behavior is correlated to smoking (Barker et al., 2000; Keski-Rahkonen et al., 2003; Sjöberg et al., 2003; Rampersaud et al., 2005) and lack of regular exercise (Aarnio et al., 2002; Keski-Rahkonen et al., 2003; Rampersaud et al., 2005) . We found that a healthier lifestyle leads to academic excellence of students. Stress negatively predicted academic performance, which supported the findings of Struthers et al. (2000) and Shah et al. (2010) . Contradicting to the claims made by Taras et al. (2005) and Kang et al. (2016) , we did not observe any relationship between obesity and academic performance.
One of the major limitations in our study is that we use convenience sampling to select participants for this study, and hence they might not be representing a broader population. Specifically, our study involves students in a metropolitan city, and the results might not be generalized for rural area adolescents. Kline (1998) and Lepp et al. (2014) recommend the sample size to be at least ten times the number of parameters, and the sample size in our study complies with this suggestion. Nevertheless, a sample of 2500 questionnaires might limit the power of regression analysis. Another drawback of this study is capturing perceived stress by conducting surveys rather than to use tools to measure stress directly. With the development in technology and the introduction of human stress monitoring devices (such as small watches), stress can be directly recorded by the survey interviewer. Moreover, surveys might lead to memory error, order effects and social desirability bias (Crego et al., 2016) . However, we conducted the survey very close to their term exam, responses with respect to perceived stress score will be most likely accurate.
A third limitation of this research is that our sample had a low variability in body weight, mainly because of the fact that obesity is less prevalent among youths in India. This might not be a global scenario. Several studies have observed significant obesity prevailing in several countries such as Bahrain, Brazil, China, Russia, Saudi Arabia and the United States (see Wang et al., 2002; Al-Rukban, 2003; Al-Sendi et al., 2003; Ogden et al., 2006; Ogden et al., 2014) . Moreover, our convenience sampling resulted in exceptionally few female students who were tobacco users. Therefore, diversified sample with respect to obesity and tobacco users is required to generalize the results.
Despite the limitations of this research, five of the six hypotheses were supported. Future studies can consider looking at intervention programs to improve the lifestyle and dietary habits of adolescents. Moreover, the impact of occupation of parents might affect lifestyle habits among students and their academic performance. Therefore, conducting a study controlling these variables can be a potential scope of improvement. Finally, the consistency of the results can be checked with conducting the study with other well-established questionnaires from the literature can be used to obtain stress level and lifestyle scores.
Conclusions
The findings in this study provide a better understanding of the relationships between lifestyle, obesity, stress and academic performance. Only very limited research focus on understanding the relationship between lifestyle habits and academic performance, and our research provides a path analysis framework to study the direct and indirect associations between the two variables. Our findings show that lifestyle significantly predicts academic performance, both directly and indirectly. While stress has a negative association with academic performance, obesity seems not to affect student exam scores. Stress is positively related to obesity. This study proves the need to pursue interventional programs to promote awareness about healthy lifestyle habits.
One of the major limitations in our study is that we use convenience sampling to select participants for this study, and hence they might not be representing a broader population. Specifically, our study involves students in a metropolitan city, and the results might not be generalized for rural area adolescents. Moreover, a sample of 2500 questionnaires might limit the power of regression analysis. Another drawback of this study is capturing perceived stress through surveys rather than to use tools to measure stress directly. With the development in technology and the introduction of human stress monitoring devices (such as small watches), stress can be directly recorded by the survey interviewer. We also see that our sample had a low variability in body weight, mainly because of the fact that obesity is less prevalent among youths in India. This might not be a global scenario.
As a future research, studies can consider looking at intervention programs to improve the lifestyle and dietary habits of adolescents. Moreover, the impact of occupation of parents might affect lifestyle habits among students and their academic performance. Therefore, conducting a study controlling these variables can be a potential scope of improvement. Finally, the consistency of the results can be checked with conducting the study with other well-established questionnaires from the literature can be used to obtain stress level and lifestyle scores.
